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(54) MEASUREMENT INSTRUMENT AND CONCENTRATION MEASUREMENT APPARATUS

(57) The present invention relates to a measure-

ment instrument (2) which is used as an attachment to

a concentration measuring device (1) for calculating

concentration based on concentration measurement in-

formation, and which outputs the concentration meas-
urement information to the concentration measuring de-

vice (1). The measurement instrument (2) includes an

attribute information output section (28) to output at-

tribute information about the attributes of the measure-

ment instrument (2) as an electric physical value. The

attribute information is based on at least one of the con-

ditions including a resistance of the attribute information

output section (28), a location of the attribute information

output section (28), and the size of a region on which

the attribute information output section (28) is formed.

The attribute information may be used to select the cal-

ibration curve suitable for the measurement instrument

(2). The attribute information may be one that relates to

a specific measurement standard applied to the meas-

urement instrument (2).
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is performed with the concentration measuring device having a plurality of selectable calibration curves, the concen-
tration measuring device is made to be capable of selecting a calibration curve suitable for the measuring instrument.

Second, the present invention prevents incorrect concentration measurement due to the difference between the meas-
urement standard of the measurement instrument and that of the concentration measuring device.

5 [001 1 ] According to a first aspect of the present invention, there is provided a measurement instrument used as an
attachment to a concentration measuring device for calculating a concentration based on concentration measurement
information, and outputting the concentration measurement information to the concentration measuring device. An
attribute information output section is formed to output information about attributes of the measurement instrument as
electric physical values. The attribute information is based on at least one of the conditions including a resistance of

10 the attrtoute information output section, a location of the attribute information output section, and the size of a region

on which the attribute information output section is formed.

[0012] The attribute information is utilized for enabling the concentration measuring device to select a calibration

curve suitable for the measurement instrument. More specifically, the attribute information is used to select a calibration

curve suitable for the sensitivity of the measurement instrument or to select a calibration curve suitable for preset
*5 measurement items in the measurement instrument. The attribute information may be about a measurement standard

applied to the measurement instrument.

[0013] The attribute information may include the production data of the measurement instrument, the validity data,

the manufacturer, the production site (e.g. the country of manufacture and the factory location), the identification number
of the lot that includes the measurement instrument (the lot number).

20 [0014] The measurement standard is determinedby the kind of enzyme and the sample state (e.g., whole blood or

plasma) in the measuring instrument, whereas the standard is determined by the method of calculation in the concen-
tration measuring device.

[0015] The attribute information output section may include a plurality of individual information output sections for

outputting specific information as electric physical values.

25 [0016] The electric physical value is electric current, resistance, voltage, etc. The attribute information or individual

information is identified by the amount of the electric physical value, the existence of the electric physical value (open-
short signal) or the combination of them. More specifically, when the attribute information is provided based on the
resistance of the attribute information output section, the content of the attribute information is represented by the
magnitude of the electric physical value, for example. When the attribute information is provided based on the location

30 of the attribute information output section, it is outputted by at least one of the open-short signal and the amount of the
electric physical value for example. When the attribute information is provided based an amount of space formed with

the attribute information output section, it is outputted by at least one of the open-short signal and the amount of the
electric physical value for example.

[0017] When the attribute information is provided based on the resistance, the resistance is adjusted by varying
35 length, thickness or width, or by selecting material for the attribute information output section.

[001 8] The measurement instrument of the present invention further comprises a substrate at least including an end
portion inserted into the concentration measuring device for the concentration measurement. The attribute information

output section is a strip formed in the end portion and having a width of 2 mm and below.

[0019] The measurement instrument further comprises a substrate having an end portion inserted into the concen-
40 tration measuring device for concentration measurement for example, and a calculation information output section

formed on the endportion to output information for concentration calculation. The attribute information output section

is formed between the calculation information output section and an inserting edge of the end portion of the substrate

into the concentration measuring device.

[0020] The attribute information output section includes first and second portions to contact terminals of the concen-
45 tration measuring device and one or a plurality of connection-breakable parts connecting the first and second portions.

The attribute information output section is provided with the attribute information by selectively breaking or leaving

intact at least one of the connection-breakable parts.

[0021 ] Preferably, when the measurement instrument is supplied with the attribute information based on a resistance

of the attribute information output section, the measurement instrument of the present invention comprises a correction
50 information output section for outputting correction information relating to the discrepancy between the actual resistance

in the attribute information output section and a resistance preset in the attribute information output section.

[0022] Preferably, the attribute information output section outputs identification information for informing the concen-
tration measuring device that the measurement instrument can output the information for concentration calculation.

[0023] According to a second aspect ofthe present invention, there Is provided a method of making the measurement
& instrument including a step of forming an attribute information output section for outputting attribute information about

attributes of a measurement Instrument The step comprises a first operation for forming first and second portions

contacting terminals of the concentration measuring device and one or plurality of connection-breakable parts con-
necting the first and second portions, and a second operation for disconnecting one or plurality of connection-breakable
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parts selected from the connection-breakable parts.

[0024] The first step may be performed by applying a conductive material or a resistance material by screen printing.

[0025] The second step may be performed by drill machining, laser processing or etching.

[0026] According to a third aspect of the present invention, there is provided a measurement instrument used as an

5 attachment to a concentration measuring device for calculating a concentration based on concentration measurement

information, and outputting the concentration measurement information to the concentration measuring device. The

measurement instrument includes a measurement standard information output section to output information about a

measurement standard applied to the measurement instrument.

[0027] According to a fourth aspect of the present invention, there is provided a set comprising a measurement

10 instrument and a measurement auxiliary instrument. The measurement instrument is used as an attachment to a con-

centration measuring device and outputting the concentration calculation information to the concentration measuring

device. The measurement auxiliary instrument is used as an attachment to a concentration measuring device and

formed with a measurement standard information output section for outputting the measurement standard information

about a measurement standard applied to the measurement instrument.

is [0028] The measurement auxiliary Instrument" is added to each lot including a plurality of measurement instruments

and is used as an attachment to the concentration measuring device for enabling the concentration measuring device

to recognize the characteristics of the measurement instruments.

[0029] According to the third and fourth aspects of the present invention, the measurement standard information is

supplied in the same way as in the first aspect of the present invention utilizing the attribute information output section.

20 The attribute information is provided based on at least one of a resistance of the attribute information output section,

a location of the attribute information output section, and an amount of space formed with the attribute information

output section. Of course, the measurement standard may be supplied in a different way from the first aspect of the

present invention.

[0030] According to a fifth embodiment of the present invention, there is provided a concentration measuring device

25 used with a measurement instrument. The measurement instrument has an attribute information output section for

outputting attribute information about attributes of the measurement instrument. The attribute information is based on

at least one of a resistance of the attribute information output section, a location of the attribute information output

section, and the size of a region on which the attribute information output section is formed. The concentration meas-

uring device comprises a recognizer for recognizing or detecting the attribute information, and performs a specific

30 operation relating to a concentration measurement based on the attribute information recognized by the recognizer.

[0031] The measurement instrument includes the attribute information output section for outputting the attribute in-

formation as calibration curve determination information for selecting a calibration curve suitable for the measurement

instrument. The concentration measuring device comprises a storage unit for storing information about a plurality of

calibration curves, a calibration curve selection unit selecting a specific calibration curve suitable for the measurement

35 instrument from the calibration curves based on the attribute information for example.

[0032] The determination of the calibration curve may depend on the sensitivity or the preset measurement items

(e.g. for glucose measurement or cholesterol measurement) of the measurement instrument.

[0033] The attribute information output section may output the attribute information as measurement standard infor-

mation about a measurement standard applied to the measurement instrument. The concentration measuring device

40 comprises a judging unit determining whether or not to perform concentration measurement with the measurement

instrument based on the attribute information.

[0034] The attribute information output section may be output the attribute information including the production date,

the validity date, the manufacturer, the production site (e.g. country of manufacture and factory location), an identifi-

cation number of the lot including the measurement instrument (lot number).

45 [0035] The recognition means has a plurality of terminals contacting the attribute information output section, recog-

nizing the attribute information in applying a constant voltage or current to the attribute information output section via

the terminals.

[0036] According to a sixth embodiment of the present invention, there is provided a sensor cartridge having a plurality

of measurement instruments for outputting concentration measurement information relating to a concentration of a

50 specific component in a sample liquid, the cartridge being used as an attachment to a concentration measuring device

for calculating the concentration of the specific component based on concentration measurement information. The

sensor cartridge comprises an attribute information output section for outputting attribute information about attributes

of the measurement instruments.

[0037] Typically, the attribute information is based on at least one of conditions including a resistance of the attribute

55 information output section, a location of the attribute information output section, and the size of a region on which the

attribute information output section is formed. Other structures may be used to output the attribute information.

[0038] . The attribute information is used to select a calibration curve suitable for the measurement instruments de-

pending on the sensitivity or the preset measurement items of the measurement instruments. The attribute information

4



1 \

EP 1 431 758 A1

may include a measurement standard applied to the measurement instruments, the production date, the validity date,

the manufacturer, the production site (e.g. country of manufacture and factory location), an identification number of

the lot including the measurement instruments (lot number).

[0039] According to a seventh aspect of the present invention, there is provided a concentration measuring device

5 with a sensor cartridge accommodating a plurality of measurement instruments, performing concentration calculation

based on concentration measurement information from the measurement instrument taken out of the sensor cartridge

having an attribute information output section for outputting attribute information about attributes of the measurement
instruments. The concentration measuring device comprises a recognizerfor recognizing the attribute information, and
performs a specific operation relating to a concentration measurement based on the attribute information recognized

10 by the recognition means.

[0040] The attribute information of the measurement instrument is.based on at least one of the conditions including

a resistance of the attribute information output section, a location of the attribute information output section, and the

size of a region on which the attribute information output section is formed.

[0041] Preferably, when the attribute information is used to select a calibration curve suitable for the measurement
15 instruments, the concentration measuring device comprises a storage unit storing information about a plurality of cal-

ibration curves, and a calibration curve selection unit selecting a specific calibration curve suitable for the measurement
instrument from the calibration curves.

[0042] The concentration measuring comprises a cartridge mount for mounting the sensor cartridge and a plurality

of terminals for contacting the attribute information output section. Preferably, the terminals contact the attribute infor-

20 mation output section when the sensor cartridge is being mounted or after the cartridge has been mounted.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043]

Fig. 1 is a schematic view showing a concentration measuring device with a biosensor according to a first embod-
iment of the present invention

;

Fig. 2 is a perspective view of the biosensor shown in Fig. 1

;

Fig. 3 is an exploded perspective view of the biosensor shown in Fig. 2;

30 Figs. 4A-4I are plan views illustrating examples of disconnection patterns;

Fig. 5 is a correspondence table of a disconnection pattern, a measurement standard and a calibration curve;

Fig. 6 is a flowchart showing the concentration measuring operation of the concentration measuring device ac-

cording to the first embodiment of the present invention;

Fig. 7 is a flowchart showing the attribute information identification process;

35 Figs. 8A-8D are plan views illustrating the switching patterns of the analog switch;

Fig. 9 is a flowchart showing the concentration calculating process;

Figs. 1 0A-10D are plan views illustrating a second embodiment of the present invention;

Figs. 11A-11C are plan views illustrating a modification example of the biosensor shown in Figs. 10A-10C;

Figs. 1 2A and 1 2B are plan views illustrating the switching patterns of the analog switch in the second embodiment
40 of the present invention;

Fig. 13 is a plan view showing a third embodiment of the present invention;

Fig. 14 is a plan view showing a fourth embodiment of the present invention;

Figs. 15A and 15b are plan views showing a fifth embodiment of the present invention;

Figs. 16A and 1 6B are plan views illustrating amodif icatlon example of the biosensor shown in Figs. 15A and 1 5B;
45 Figs. 1 7A and 17B are plan views illustrating a sixth embodiment of the present invention;

Figs. 18A-18D are plan views showing a seventh embodiment of the present invention;

Fig. 1 9 is a schematic view showing a concentration measuring device with a correction chip according to an eighth

embodiment of the present invention;

Fig. 20 is a schematic view showing the concentration measuring device with a biosensor according to the eighth

50 embodiment of the present invention;

Fig. 21 is a perspective view of the correction chip shown in Fig. 19;

Fig. 22 is an exploded perspective view of the biosensor shown in Fig. 20;

Fig. 23 is a flowchart illustrating the concentration measuring operation of the concentration measuring device

according to the eighth embodiment of the present invention;

55 Fig. 24 is a perspective view showing a concentration measuring device with a sensor cartridge according to a
ninth embodiment of the present invention;

Fig. 25 is a sectional view taken along lines X1-X1 of Fig. 24, extracting a principal portion;

Fig. 26 is a sectional view taken along lines X2-X2 of Fig. 24, extracting a principal portion;
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Fig. 27 Is a perspective view showing a principal portion of the sensor cartridge.

RFST MODE FOP CARRYING OUT THE INVENTION

[0044, Preferredenfcodlmentso,^

S«]
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Figs. .1-9 show a first embodiment of the P^a"t inventio .

&^ for^
0046! As

9
shown In Fig. 1 acone—"J^^^gZSL* measuring device 1 includes

culating the concentration of a specific compo mt inn.sample nq

e)ectriccurrent measuring unit 13, a storage

first-sixth
terminals10a-1W.aswitchun,t11,avolWply^

unit 14 a detection unit 15, a calibration curve select.on urot 16, a judging unit i / ,

^^owninFi^
forming a channel 24.

f d { the cover 2o and an opening 23a of a

Lil«havftg.nd.25.,26Sa*t.»g>»«»^^

*«Mg*« «- ="ttrSL 1 g .~* ft-«l

nase or lactic acid oxidase.
, Mr«nn „« te used for outputtlng the attribute Information of the biosensor 2.

[00541 The attribute information output section 28 is used tor 0UTPU™"9
inforrnation such as "calibration curve

Vne output section 28 can output, to^rmT!^^£Z» Sosensor 2 and "measurement

seiection information" to select a calibration^J^^ZZZ^L^ Specifically, the output section

standard information" regarding the measurement M an electric current (a resistance)

28 includes first-third leads 28A-28C and the
and third leads 28B. 28C.

whenavoltage Is applied across thefirst an ^'^^^Z^epr^An^^ieuMw^,
Between the adjacent leads

28A-28C,s.xconnechon-breakablepart^^8a * ?
between me adjacent

two connection-breakable parts are disconnected among the
J and tneref0reto output

leads^miscase.ft.spossib.e^

nine types of information separately by selecting one 9 ^^ combinations of them being

types of measurement standards and three^J^f^sZ* 2 woZ* information for identifying them,

corresponded to the respective^^^T^^^^^u^ 28A and 28B may correspond

[0055] Of course, the number of the leads and the<"™2™SI5i parts to be disconnected is not limited
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the number of parts to be disconnected may be selected from 0-3. This arrangement allows the desired information to

be selected from more pieces of information than where two connection-breakable parts are fixedly disconnected.

[0056] Referring to Figs. 2 and 3, the correction information output section 29 corrects the output from the first through

third leads 28A-28C. The section 29 includes a fourth lead 29A and a joint 29B between the fourth lead 29A and the

5 third lead 28C. When a voltage is applied across the third lead 28C and the fourth lead 29A, correction information is

outputted as a current (a resistance). Preferably, the concentration measuring device 1 may store the resistance preset

for the fourth lead 29A. Based on the correction information, it is possible to recognize how much the actually measured
resistance of the fourth lead 29A varies from the preset resistance for the fourth lead 29A. Thus, the concentration

measuring device 1 can correct the output from the first through third leads 28A-28C based on the deviation of the

10 actual resistance from the preset value.

[0057] The attribute information output section 28 and the correction information output section 29 can be formed

by screen printing for example. The connection-breakable parts 2Ba-28f are formed to electrically connect the adjacent

leads 28A-28C. Thereafter, each of the connection-breakable parts 28a-28f may be disconnected or not in accord-

ancewith a disconnection pattern which is determined based on the measurement standard for the biosensor 2 and
15 the calibration curve (sensitivity of the biosensor 2) used for the concentration calculation. The disconnection of the

connection-breakable parts 28a-28i is performed by e.g. machining with the use of a drill, laser processing or etching.

The sensitivity of the biosensor 2 may be found by taking an actual measurement of the sensitivity of a given number
of biosensors 2 selected from the group of biosensors produced under the same conditions. This is an effective method

when the sensitivity of the biosensor 2 is unpredictable due to the possibility of changing in design of production lines

20 or in component materials, for example, at an initial stage of factory production.

[0058] As shown in Fig. 1 , the first through sixth terminals 28a-2Bf of the concentration measuring device 1 contact

the en ds 25b, 26b of the working and counterpart electrodes 25, 26, the first through third leads 28A-28C of the attribute

information output section 28, and the fourth lead 29A of the correction information output section 29 (see Fig. 8A)

when the biosensor 2 is attached to the concentration measuring device 1

.

25 [0059] The switch unit 1 1 includes first-sixth analog switches 1 1 a-1 1 f . Each analog switch 1 1 a-1 1 f is separately turned

on and off by the control unit 1 8. By operation of the respective analog switches 11a-11f, each of the terminals 10a-

10f is selectively connected to the voltage applying unit 12 or to the electric current measuring unit 13.

[0060] The voltage applying unit 1 2 applies a voltage across the working electrode 25 and the counterpart electrode

26, across the second lead 28B and the first or third lead 28A, 28C, or across the third lead 28C and the fourth lead

30 29A. The voltage applying unit 12 comprises a direct-current power supply, such as a dry cell and a rechargeable battery.

[0061] The electric current measuring unit 13 measures the electric current flowing through a circuit formed by the

voltage applying unit 1 2 and the biosensor 2.

[0062] The storage unit 1 4 stores data about the calibration curves, the measurement standard of the concentration

measuring device 1 , and the resistance preset for the fourth lead 29A, for example.

35 [0063] The detection unit 15 detects whether or not the biosensor 2 is attached to the concentration measuring device

and whether or not a sample liquid is supplied to the reagent part 27, based on the current measured by the electric

current measuring unit 13. Further, the detection unit 1 5 detects the measurement standard information and calibration

curve selection information, based on the attribute information from the attribute information output section 28 and the

correction information from the correction information output section 29.

40 [0064] The calibration curve selection unit 1 6 determines the calibration curve suitable for the sensitivity of the bio-

sensor 2 based on the calibration curve selection information.

[0065] The judging unit 17 judges, based on the measurement standard information, whether or not the measurement

standard matches that of the concentration measuring device 1

.

[0066] The control unit 18 controls the operation of the switch unit 11 and the voltage applying unit 1 2. More specif-

45 ically, the control unit 18 determines whether or not a voltage need be applied across the working and counterpart

electrodes 25, 26 forexample, and whether or not a voltage need be applied to desired points in the attribute information

output section 28 and the correction information output section 29.

[0067] The calculating unit 1 9 calculates the concentration of the specific component in the sample liquid based on

the responsive current measured by the electric current measuring unit 13 and the calibration curve determined by the

50 calibration curve selection unit.

[0068] Each of the storage unit 14, the detection unit 15, the calibration, curve selection unit 1 6, the judging unit 1 7,

the control unit 18 and the calculating unit 19 may be constituted by a CPU and a memory such as ROM and RAM.
Alternatively, all the units may be constituted by a single common CPU and a plurality of memories connected thereto.

[0069] Next, the operation of the concentration measuring device 1 is described with reference to Figs. 6 through 9.

55 [0070] As shown in Fig. 6, the detection unit 1 5 first detects whether or not the biosensor 2 is attached to the con-

centration measuring device 1 (S1 0). To determine whether or not the biosensor 2 is attached, use is made of a detection

sensor such as an optica! sensor or a pressure sensor, or of the first through fourth leads 28A-28C, 29A.

[0071] When the detection unit 15 detects that the biosensor 2 is attached to the concentration measuring device 1
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(S10: YES), the attribution information of the biosensor is checked (S11).

l00Ifl^ Sh°Wn F,
'

9S
-
7 and 8A ' in ,he attribu,e information checking, the control unit 18 directs that the secondand third swrtches 11b, 11c are switched on (S20). Next, a voltage is applied across the third and fourth leads 2BC29A o measure the current flowing at the third and fourth leads 2BC, 29A by the electric current measuring unit 13

,2\ u
°" *e CUfrent measured in S21

•
the detection unit 1 5 determines how much the actual resistance

of the fourth lead 29A deviates from the preset resistance, and then calculates a compensation coefficient (S22)

c^-n*
8 Sh0W

" in RgS
-

7 and 8B> the contr° l unil 18 ,urns on onlv the *W and fourth analog switches 11c 11d
(S23). Then, a voltage is applied across the second and third leads 28B, 28C, and the current measuring unit 13measures the current flowing at the second and third leads 28B, 2BC (S24). Similarly, as shown in Figs. 7 and 8C the
fourth and f,fth analog switches 11d, 11e are turned on by the control unit 18 (S25) for measuring the current flowing
at the first and second leads 28A, 28B by the electric cun-ent measuring unit 13 (S26).
[0074) As shown in Fig. 7, the detection portion 15 corrects the measured values in S24 and S26 (or the calculated
values based on the measured values) according to the compensation coefficient obtained at S22 (S27) and obtains
based on the corrected values, the calibration curve selection information and the measurement standard information
(628).

[0075] Next, the judging unit 1 7 determines whether or not the measurement standard of the biosensor 2 is one of
the measurable standards for the concentration measurement device 1 (S12). If the concentration measuring device
1 is designed to cope with only one measurement standard, it is determined whether or not the sole measurement
standard is the same as that of the biosensor 2.

[0076] If the judging unit 17 determines that the measurement standard of the biosensor 2 Is not compatible with
that of the concentration measurement device 1 (S12.NO), error handling is performed (S15). In this case the con-
centration measurement with the current biosensor 2 is not performed, and the user is notified of the error by audio or
visual means, for example.

[0077] On the other hand, if the judging unit 17 determines that the measurement standard of the biosensor 2 is
compatible with the measurement standard of the concentration measuring device 1 (S1 2:YES), the calibration curve
selection unrt 16 selects, based on the calibration curve selection information, a calibration curve suitable for the bio-
sensor 2 from the calibration curves stored in the storage unit 1 4 (S;1 3).

[0078] Next, the concentration measurement process is performed according to the flowchart shown in Fig 9 (S1 4)
In a concentration calculation process, the detection unit 15 detects whether or not the reagent part 27 of the biosensor
2 is supphed with a sample liquid (S30). More specifically, the detection unit 15 compares the measured current by the
electnc current measuring unit 13 with a predetermined threshold when the first and sixth analog switches 11a 11f
only are turned on as shown in Fig. 8D. If the reagent part 27 is supplied with a sample liquid, the reagent part 27 is
d:ssolved by the sample liquidto form a liquid phase reaction system. In the liquid phase reaction system, the specific
component in the sample liquid is oxidized (or deoxidized), while an electron carrier is deoxidized (or oxidized) Con-
sequently, when a voltage larger than a predetermined value is applied to the reagent part 27, the electron carrier Is
oxidized (or deoxidized), which generates an oxidation current (or a deoxidation current). Therefore, the electric current
measunng unit 13 can detect that the reagent part 27 undergoes a proper reaction, that is, the reagent part 27 is

™™ T Samf"e
'
iqUid

'

baS6d °" *e measuremerrt of the oxidation current (or the deoxidation current)
[O079J As shown in Fig. 9, if the detection unit 1 5 determines that no sample liquid is supplied (S30NO) the deter-
mination process of S30 is repeated until the supply of a sample liquid is detected (S30:YES). At this time an error
processing may be performed if a predetermined period of time has passed after the biosensor 2 is attached or if the

SamP 'e
"q Jid haS n0t bSe" detected after a Predetermined number of determinations are performed

[0080] When the detection unit 15 determines that the sample liquid is supplied (S30:YES), the vottage application
to the reagent part 27 is stopped (S31 ). For stopping the application of voltage, the control unit 1 8 turns off the analog
swrtches 11a, 11f based on the information from the detection unit 15.
[0081] Next, the control unit 1 8 determines whether or not the predetermined period of time has passed after the
voltage application (S32). If the control unit 1 8 determines that the predetermined period of time has not passed (S32: .

lr
de,
!
TO,nation of S32 b rePeated un«> unit determines that the predetermined period of time has passed

S32:YES)J3ince no voltage Is applied to the reagent part 27 during the predetermined period of time, the deoxidized
(or oxidized) electron carriers accumulate in the reagent part 27.
[0082] If the control unit 18 determines that the predetermined period of time has passed (S32 :YES) the control

Zolf
thS ana,°9 SWitGheS 11a> 11f again t0 app|y vol,a9e t0 toe liquid phase reaction system (S33)

[0083] The control unit 18 further determines whether or not a predetermined period of time has passed after the
vottage application (S:34). If the control unit 1 8 determines that the predetermined period of time has not passed (S34"

*ha deta™ination of S34 is rePaa»ed until the unit determines that the predetermined period of time has passed
(S34:YES). S.nce a voltage is applied to the liquid phase reaction system during the predetermined period of-time the .

electron earners are oxidized (or deoxidized). Consequently, the electrons are transferred between the liquid phase
reaction system and the working electrode 25, and the electric current measuring unit 13 measures the response

8
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current. The response current continues to be measured and monitored by the detection unit 15.

[0084] When the control unit 1 8 determines that the predetermined period of time has passed (S34:YES), the cal-

culating unit 19 obtains the current response current measured by the electric current measuring unit 13 from the

detection unit 15 (S35). Further, the calculating unit 19 calculates the concentration of the specific component in the

5 sample liquid (S36). The concentration calculation is performed by using the selected calibration curve against which

the response current (or response voltage converted from the current in accordance with predetermined rules), obtained

after a predetermined period of time has passed from the re-application of the voltage (S33 in Fig. 9), is checked.

[0085] As shown in Fig. 6, when the concentration measurement (S14) or the error processing (S15) is completed

or the detection unit 1 5 determines that the biosensor 2 is not attached (S1 0:NO), the concentration measurement is

10 terminated.

[0086] Other preferred embodiments of the present invention will be described below with reference to the accom-
panying drawings. In the figures referred below, the elements identical or similar to those of the first embodiment are

designated by the same reference signs, and overlapping descriptions about the elements are omitted.

[0087] Figs. 10A through 10D illustrate a second embodiment of the present invention. In the biosensors 3A-3C,
15 desired attribute information can be output by selecting at least one of the location and the area size for forming the

attribute information output sections 30A-30C. As described above, the attribute information may include calibration

curve selection information (the sensor sensitivity) and measurement standard information. The biosensors 3A-3C are

provided with at least one of these data.

[0088] The attribute information output sections 30A-30C of the biosensors 3A-3C are formed between the end 25b
20 of the working electrode 25 and the end 26b of the counterpart electrode 26. The attribute information output unit 30A

shown in Fig. 1 0A is brought into contact with second through fourth terminals 40b-40d of the concentration measuring
device when the biosensor 3A is attached to the concentration measuring device. The attribute information output unit

30B shown in Fig. 1 0B is formed so as to contact the third and fourth terminals 40c, 40d but not to contact the second
terminal 40b in attaching the biosensor 3B. The attribute information output unit 30C shown in Fig. 10C is formed so

25 as to contact the second and third terminals 40band 40c but not to contact the fourth terminal 40d in attaching the

biosensor 3C. Of course, as shown in Fig. 1 0D, the concentration measuring device can recognize attribute information

of a biosensor 3D provided with no attribute information output section.

[0089] As shown in Fig. 11 A-11 C, attribute information output sections 30A'-30C may be integrally formed with either

of the working electrode 25 and the counterpart electrode 26.

30 [0090] After the biosensor 3A-3C is inserted into the concentration measuring device, the detection of the attribute

information is performed by turning the first and fifth analog switches 41a, 41f off, turning the third analog switch 41c
on, and turning one of the second and fourth analog switches 41b and 41 d on while turning the other off.

[0091] Detail description for the method of recognizing the attribute information will be given below with the biosensor

3A in Fig. 10A taken as an example. First, as shown in Fig. 12A, the second and third analog switches 41b, 41c are

35 turned on. Since the attribute information output section 30A is arranged between the second and third terminals 40b,

40c, these terminals are shorted. Then, the third and fourth analog switches 41c, 41 d are turned on. As shown in Fig.

12B, the attribute information output section 30A is arranged between the third and fourth terminals 40c, 40d, and
therefore the terminals 40c, 40d are shorted. Accordingly, there is generateda signal indicating that the second and
third terminals 40b, 40c as well as the third and fourth terminals 40c, 40d are shorted in the biosensor 3A shown in

^o Fig. 1 0A. Such a signal maybe obtained by causing the detection unit 1 5 to detect whether or not a current is measured
by the electric current measuring unit 13 (see Fig. 1).

[0092] According to the same recognizing method as described above, in the biosensor 3B shown in Fig. 1 0B, there

is generated a signal indicating that the second and third terminals 40b, 40c are open while the third and fourth terminals

40c
(
40d are shorted. In the biosensor 3C shown in Fig. 10C, there is generated a signal indicating that the second

45 and third terminals 40b, 40c are shorted while the third and fourth terminals 40c, 40d are open. In the biosensor 3D
shown in Fig. 10D, there is generated a signal indicating that the second and third terminals 40b, 40c as well as the

third and fourth terminals 40c, 40d are open.

[0093] In this way, it is possible to output the desired information selected from the four kinds of information by the

selective use of the biosensors 3A through 3D differing in location and area size (including a case where no attribute

50 information output section is provided) for forming the attribute information output sections 30A-30C.

[0094] The attribute information output section for outputting an open-short signal can be formed by preparing a strip

conductor or resistor set connection-breakable parts and then disconnecting or leaving the parts depending on kinds

of information to be output.

[0095] The attribute information output sections 30A-30C can output more kinds of information by setting a plurality

55 of resistances. When the second and third terminals 40b, 40c or the third and fourth terminals 40c, 40d are shorted,

two (or more) kinds of short-related outputs can be separately used to indicate: shorted and having a greater resistance;

or shorted and having a smaller resistance. When many kinds of information are available, the biosensors 3A-3C can
output both the measurement standard information and the calibration curve selection information without causing any

9
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methods can provide the attribute information output portions having a variety of resistances by adjusting the surface

modification time. This enables prompt action to cope with the change in materials or in design of production lines.

[01 05] Fig. 1 4 shows a fourth embodiment of the present invention. A biosensor 3F includes an attribute information

output section 30F consisting of first and second individual information parts 30Fa, 30Fb. In this arrangement, the two

5 individual information parts 30Fa, 30Fb can be used to output open-short information between the second and the

third terminals 40b, 40c as well as the third and the fourth terminals 40c, 40d. In this manner, it is possible to output

more information than when the attribute information output section consists of only one output part.

[0106] Fig. 15A and 15B show a fifth embodiment of the present invention. A biosensor 3G includes an attribute

information output portion 30G arranged nearer to an end (attaching end) in relation to the ends 25b, 26b of the working

10 and counterpart electrodes 25, 26. The attribute information output portion 30G formed in a strip extending widthwise

of the substrate 22. The output portion 30G outputs attribute information distinguished depending on the resistance of

the output portion 30G.

[0107] The concentration measuring device includes first and second terminals 44a, 44b. As shown in Fig. 15A, the

first and second terminals 44a, 44b contact the attribute information output section 30G when the biosensor 3G is

is being attached to the concentration measuring device. As shown in Fig. 15B, when the attachment of the biosensor

3G to the concentration measuring device is completed, the terminals contact the ends 25b, 26b of the working and

counterpart electrodes 25, 26. Therefore, the concentration measuring device does not need to have any terminal for

causing the biosensor 3G to contact the attribute information output section 30G. This simplifies the structure of the

concentration measuring device and provides a cost advantage.

20 [0108] As shown in Figs. 1 6A and 1 6B, the attribute information output portions 30G\ 30G" may be formed integrally

with the working electrode 25 or the counterpart electrode 26.

[0109] Figs. 17A and 17B show a sixth embodiment of the present invention.

[01 10] A biosensor 3H has an attribute information output section 30H including first and second individual informa-

tion output sections 30Ha, 30Hb. The first individual information output section 30Ha is formed in the same portion as

25 the attribute information output section 30G of the biosensor 3H shown in Fig. 1 5. The first individual information output

section 30Ha is formed in a strip extending over substantially the entire width of the substrate 22. The second individual

information output section 30Hb is formed between the ends 25b, 26b of the working and counterpart electrodes 25,

26. The second individual information output section 30Hb is shorter than the first individual information output section

30Ha. The first and second individual information output sections 30Ha, 30Hb are fabricated in the same production

30 step and made of the same material, and therefore differ in resistance.

[0111] The concentration measuring device includes first-fourth terminals 45a-45d for the first and second individual

information output sections 30Ha, 30Hb of the attribute information output section 30H. The first and the fourth terminals

45a, 45d contact the individual information output section 30Ha in attaching the biosensor 3H to the concentration

measuring device. When the attachment of the biosensor 3H to the concentration measuring device is completed,

35 these terminals contact the ends 2 5b, 2 6b of the working and counterpart electrodes 25, 26. The second and the third

terminals 45b, 45c contact the individual information output section 30Ha in attaching the biosensor 3H to the concen-

tration measuring device. When the attachment of the biosensor 3H to the concentration measuring device is complet-

ed, these terminals contact the individual information output section 30Hb.

[0112] In this arrangement, the first output section 30Ha outputs individual information when the biosensor 3H is

^0 being attached to the concentration measuring device, while the second output section 30Hb outputs individual infor-

mation when the attachment of the biosensor 3H to the concentration measuring device is completed.

[01 13] Figs. 1 8A-1 8D show a seventh embodiment of the present invention.

[01 14] A biosensor 31 has an attribute information output section 30I including first-third individual information output

sections 30la-30!c. The first-third individuaJ information output sections 30la-30lc are formed in the same region as

^5 the attribute information output section 30G. The first-third individuaJ information output sections 30la-30lc are formed

in a strip extending widthwise of the substrate 22..The first-fourth terminals 45a-45d contact the first-third individual

information output sections 30la-30lc in attaching the biosensor 31 to the concentration measuring device.

[01 15] This arrangement can output various kinds of information with the use of the first-third individual information

output sections 30ia-30lc.

so [01 16] If the substrate 22 has a length L of 1 0 mm and a width W of 5 mm for example, it is difficult to set a dimension

D between the ends 25b, 26b of the electrodes 25, 26 and the shorter end 22b of the substrate 22 to 5 mm or more.

In this case, the width of each first-third individual information output section 30la-30lc may be 1 mm or less.

[01 17] The inventors of the present invention produced rectangular sample conductors by screen printing and then

evaluated the production error based on the measurements of their resistance. The conductors were 25 mm in length

55 and 15 urn in thickness, but their widths came in three types: 3 mm (type. 1), 2 mm (type. 2) and 1 mm (type. 3). 20

conductors were prepared for each type. The conductors were formed by placing a mask having an opening corre-

sponding to the conductive part on a PET substrate, filling the opening with carbon ink, and then performing heat

treatment.
.
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[01 18J The carbon ink was prepared to include carbon black powder (having a weight-average particle diameter of

5 urn or less) of 1 00 weight parts, polyvinyl butytenes of 25 weight parts as a binder resin, and butyl cellosolve acetate
of 125 weight parts as a solvent. The heat treatment was performed for 30 minutes at 140 C°.
[01 19] The resistance was measured by applying a constant voltage of 500 mV across the longitudinal ends of the
conductor surface with probes contacting the ends, and then performing a calculation based on the current according
to Ohm's law. The results are shown in table 1

.

Table 1

Sample NO. Carbon Resistance (a)

width 3mm
(Type 1)

Width 2mm
(Type 2)

Width 1mm
(Type 3)

1 530 725 920

2 660 825 990

3 662 876 1090

4 685 904 1123

5 581 758 935

6 618 780 942

7 665 862 1059

8 589 816 1043

9 544 791 1038

10 577 773 969

11 617 902 1187

12 373 732 1091

13 517 731 945

14 414 695 976

15 776 90B 1040

16 556 795 1034

17 720 898 1076

18 602 835 1068

19 518 761 1004

20 596 805 1014

Avg. 590 808.6 1027.2

SD 95.6 66.2 69.0

C.V.(%) 16.2 8.2 6.7

[0120J As understood from Table 1 , the type. 1 of 3mm width has a standard deviation (SD) much larger than the
types. 2 and 3, which is smaller in width than type. 1 . Similarly, the type. 1 has a relative standard deviation (C. V.)
much larger than the types. 2 and 3. In light of this, it is preferable that the attribute information output section has a
width of 2mm or less. Particularly, as to the C.V. indicating relative differences, the differences lessen when the width
is smaller. In this light, it is preferable that the width is 1mm or less. Applying this to the biosensor 31 shown in Fig. 18,
the biosensor can be formed so that the individual information output sections have approximately desired resistances!
In otherwords, it is possible to produce individual information output sections 30la-30lc capable of outputting individual
information which are easily distinguished from each other.

[01 21 J As understood from the results shown in Table 1 , the maximum value of type. 1 does not overlap the minimum
value of type. 2, while the maximum value of type. 2 does not overlap the minimum value of type. 3. Therefore, three
kinds of attribute information output sections of 1mm, 2mm, and 3mm width can be distinguished from each other for
selecting a calibration curve suitable for the sensitivity of the biosensor from the three kinds of calibration curves for

12
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example. Applying this to the biosensor 3G shown in Fig. 15, the attribute information output section 30G is formed to

have one of the widths 1mm, 2mm and 3mm, thereby ensuring that the most appropriate calibration curve for the

sensitivity of the biosensor 2 is selected from the three kinds of calibration curves, for example. In this manner, only

adjusting the width of the attribute information output section 30G can provide a biosensor 3G capable of outputting

5 information needed for selection of the calibration curve or detection of the measurement standard.

[0122] Figs. 1 9-22 show an eighth embodiment of the present invention.

[01 23] As shown in Figs. 1 9 and 20, a concentration measurement device 1 B first selects a calibration curve suitable

for a biosensor 3J when a correction chip 5 is attached, and then performs concentration calculation based on the

selected calibration curve when the biosensor 3J is attached. Therefore, the correction chip 5 and the biosensor 3J
io are used as a set. On the market, one correction chip 5 may be sold together with one lot of biosensors 3J.

[01 24] As shown in Figs. 1 9 and 21 , the correction chip 5 has a rectangle substrate 50 formed with a pair of electrodes

51, 52 and a measurement standard information output section 53. The paired electrodes 51, 52 include front ends

51a, 52a bridged by a chip resistor 54. The chip resistor 54 has a resistance corresponding to the sensitivity of the

biosensor 3J. Therefore, the concentration measuring device 1 B can select the most suitable calibration curve for the

15 biosensor 3J based on a current flowing upon application of a constant voltage to the chip resistor 54 via the first and
fifth terminals 40a, 40e. Of course, the electrodes 51 , 52 may be bridged directly or by a resistance material to output

calibration curve information corresponding to the resistance measured with use of the electrodes 51 , 52.

[01 25] The measurement standard information output section 53 extends widthwise of the substrate 50 between the

ends 51b, 51b of the electrodes 51, 52. The output section 53 outputs information about a measurement standard

20 applied to the biosensor 3J. When the correction chip 5 is attached to the concentration measuring device 1B, the

output section 53 contacts the second through fourth terminals 40b-40d. Thus, the measurement standard information

of the biosensor 3J can be obtained in accordance with a combination of open-short signals between the second and
third terminals 41b, 41c and between the third and fourth terminals 41c, 41 d by switching the analog switches 41b-

41 d. Of course, the measurement standard information is recognized by the output section 53 having a structure shown
25 in Figs. 10A through 10C, or without providing the output section 53, depending on desired measurement standard

information.

[0126] As shown in Figs. 20 and 22, the biosensor 3J has a structure similar to those of the above-described bio-

sensors 2, 3A-31 but with no attribute information output section (see Figs. 2, 10, 11-1 8) provided.

[0127] Next, the operation of the concentration measuring device 1 B is described with reference to the flowchart of

30 Fig. 23.

[0128] The detection unit 15 of the concentrationmeasuring device 1 B detects whether or not the correction chip 5

or the biosensor 3J (these elements are collectively referred to as "attachment" below) is mounted (S40). The deter-

mination may be performed by detecting whether or not a current flows when a voltage is applied across the first and
fifth terminals 40a, 40e.

35 [0129] When the detection unit 15 detects that the attachment 5, 3J is attached to the concentration measuring

device 1B (S40: YES), the unit determines that the attachment is either of the correction chip 5 and the biosensor 3J

(S41 ). This decision of the detection unit 1 5 may be made based on the current flowing at the second and third terminals

40b, 40c or at the third and fourth terminals 40c, 40d. If the detection unit 15 determines that the attachment is the

biosensor 3J (S41 :NO), concentration measuring calculation is performed (S42). The calculation is performed by the

40 same steps as described above with reference to Fig. 9.

[0130] On the other hand, if the detection unit 1 5 determines that the attachment is the correction chip 5 (S41 :YES),

the measurement standard of the biosensor 3J is recognized (S43). The recognition of the measurement standard

applied to the biosensor 3J can be performed by obtaining a combination of open-short signals between the second
and third terminals 41 b, 41c and between the third and fourth terminals 41c, 41 d.

45 [0131] Next, it is determined whether or not the measurement standard of the biosensor 3J is compatible with that

of the concentration measurement device 1 B (S44). This determination is performed in the judging unit 17, for example.

[0132] If the judging unit 1 7 determines that the measurement standard of the biosensor 3J is not compatible with

that of the concentration measurement device 1 B (S44:NO), an error handling is performed (S45). In the error handling,

the user is inf ormed via a sound or by a visual message that the measurement cannot be performed by the biosensor

50 3J. It is possible that the concentration measuring device 1 B may be designed to cope with a plurality of measurement
standards and to select the most suitable standard for that of the biosensor 3J based on the measurement standard

information from the correction chip.

[0133] When the judging unit 1 7 determines that the measurement standard of the biosensor 3J matches the meas-

urement standard of the concentration measuring device 1 B (S44:YES), the detection unit 15 obtains calibration curve

55 selection information from the correction chip 5 (S46). The calibration curve selection information is obtained as a

current when a constant voltage is applied to the chip resistor 54. The current correlates with the resistance of the chip

resistor 54. Therefore, the correction chip 5 can be designed to output the desired calibration curve selection information

depending on the resistance selected for the chip resistor 54, while the concentration measuring device 1 B obtains
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the calibration curve selection information suitable for the sensitivity of the biosensor 3J.

[01 34] Next, the concentration measuring device 1 B selects the most suitable calibration curve for the biosensor 3J
from the calibration curves stored in the storage unit 14. Once the selection of the calibration curve is performed, the
concentration calculation is performed based on the selected calibration curve until another calibration curve is selected
by the attaching of a correction chip 5.

[0135] Further, the concentration measuring operation is terminated when the detection unit 15 determines that the
attachment 3J, 5 is not mounted (S40:NO), when the concentration measurement (S42) is terminated, or when the
error handling is terminated (S45).

[0136] In this embodiment, it is determined whether or not the measurement standard of the biosensor 3J is com-
patible with the measurement standards adopted for the concentration measuring device 1B. When necessary, the
error handling is performed. With this arrangement, it is possible to avoid an incorrect concentration measurement
which would result from the discrepancy between the measurement standard of the biosensor and the measurement
standard of the concentration measuring device 1 B. Further, when the concentration measuring device 1 B is designed
to cope with a plurality of measurement standards, the device can select the measurement standard most suitable for

the biosensor 3J set to the correction chip 5 to calculate the concentration based on the standard.

[01 37] The measurement standard information output section 53 of the correction ch ip 5 may have the same structu re
as the attribute information output section of the described biosensor 2, 3A-3I (see Fig. 2, 10, 11-18).

[0138] Figs. 24 through 27 show a ninth embodiment of the present invention. Fig. 24 is a perspective view showing
the concentration measuring device with a sensor cartridge. Figs. 25 and 26 are sectional views taken along lines

X1-X1 and X2-X2. Fig. 27 is an enlarged view showing a principal portion of the sensor cartridge.

[0139] As shown in Fig. 24, a concentration measuring device 6 is used with a sensor cartridge 7. As shown in Figs.

25 and 26, the sensor cartridge 7 accommodates aplurality of biosensors 8. The concentration measuring device 6
takes one of the biosensors 8 out of the sensor cartridge 7 to measure a concentration of a specific component in a
sample liquid with the biosensor 8.

[0140] The concentration measuring device 6 has a housing 60 (see Fig. 24) internally provided with a push mech-
anism for pushing the biosensor 8 in the direction of an arrow A1 in Fig. 24, a transfer mechanism for transferring the
biosensor 8, and an index mechanism for sequentially shifting the sensor cartridge 7 bit by bit. The transfer mechanism
and the index mechanism may be known means/Similarly to the concentration measuring device 1 shown in Fig, 1

,

the concentration measuring device 6 includes a voltage applying unit, an electric current measuring unit, a storage
unit, a calibration curve selection unit, a judging unit, a detection unit, a control unit, and a calculating unit.

[0141] As shown in Fig. 24, the housing 60 is formedwith a cartridge mount 61 and an opening 62. The cartridge
mount 61 allows the movement of sensor cartridge 7, holds the sensor cartridge 7 and guides the sensor cartridge 7
being indexed. The opening 62 communicates with the cartridge mount 61 so as to allow the biosensor 8 to project to
the outside after is transferred by the transfer mechanism.

[0142] The sensor cartridge 7 includes a case 70, a sealing film 71 , and an attribute information output section 72.

[0143] As shown in Figs. 25 and 26, the case 70 includes a plurality of sensor holders 73. The sensor holder 73 is

open forward (in the direction of an arrow A1 shown in Figs. 24 and 25) and upward (in the direction of an arrow B1
shown in Figs. 24 and 25). As clearly shown in Fig. 26, the sensor holders 73 are disposedat apitch P in the longitudinal
direction (in directions of arrows C1

,
C2), where the pitch P corresponds to the indexing pitch of the index mechanism

for the sensor cartridge 7. Each sensor holder 73 accommodates one sensor 8. As understood from Fig. 25, the bio-

sensor 8 has a structure where the attribute information output section and the correction information output section
are omitted from the biosensor shown in Fig. 2. As clearly shown in Figs. 25 and 26, the biosensor 8 is accommodated
in the sensor holder 73 in a manner such that the sample liquid inlet 80 faces in the transferring direction A1 of the
biosensor, and that the sensor is held in direct contact with a side surface 73a and an upright step portion 73A. In this

state, the biosensor 8 is spaced from side surfaces 73b and 73B with gaps 73c, 73C.
[0144] As shown in Figs. 24 and 26, the sealing film 71 is applied to cover the sensor holders 73 collectively. The
sealing film 71 may be made of metal thin film or plastic film, or formed by combining these films.

[0145] Fig. 25 shows a draw-out mechanism including first and second cutters 90, 91 depicted in imaginary lines.

The draw-out mechanism includes first and second cutters 90, 91 . The first cutter 90 is movable upward and downward
or in the directions B1

, B2. Moving downward, the first cutter 90 makes a cut in the sealing film 71 at the front portion

relative to the biosensor 8. At this time, the first cutter 90 plunges into the gap 73c as shown in Fig. 26. The second
cutter 91 shown in Fig. 25 is movable upward and downward or in the directions B1

,
B2, and forward and backward

or in the direction A1
, A2. Moving downward, the second cutter 91 makes a cut in the rear portion of the sealing film

71 . At this time, the second cutter 91 plunges into the gap 73c.

[01 46] After the sealing film 71 is cut by the first and second cutters 90, 91 , the first cutter 90 is moved upward B1
and the second cutter 91 is moved forwardAI, thereby moving the biosensor 8 out of the sensor cartridge 7. The
biosensor 8 is further moved forward A1 by the transfer mechanism. The biosensor 8 with the sample liquid inlet 80 is

partly projected from the opening 62 of the housing 60.
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[0147] As shown in Figs. 24 and 27, the attribute information output section 72, formed on a sheet 74, has a plurality

of individual information output sections 72a, 72b, 72c. The sheet 74 is adhered on to the sealing film 71 . The individual

information output sections 72a- 72c are strips formed by e.g. screen printing and extending widthwise of the sensor
cartridge 7. The attribute information output section 72 may consist of one conductor.

s [0148] As shown in Figs. 25 and 26, the concentration measuring device 6 has a calibration curve selection unit (not

shown) selecting the calibration curve based on calibration curve determination information detected via first-third

terminals 93-95. The terminals 93-95 are located so as to contact the individual information output sections 72a-72c
in inserting the sensor cartridge 7. The terminals 93-95 are leaf springs to press the sensor cartridge 7 downward. The
terminals 93-95 is provided with pivots 93a, 94b, 95c, respectively. The pivots 93a-95c provide point-contacts between

10 the terminals 93-95 and the individual information output sections 72a-72c, respectively.

[0149] When the individual information output sections 72a, 72b, 72c contact the terminals 93-95 respectively, a
constant voltage is applied to the output sections. Then, the individual information output sections 72a, 72b, 72c output
the specific information as a current or an open-short signal. The attribute information is obtained as a set of several
kinds of specific information. The calibration curve selection unit (not shown) determines the calibration curve suitable

15 for the sensitivity of the biosensor 8 based on the calibration curve selection information. The judging unit (not shown)
judges whether or not the measurement standard of the biosensor 8 matches that of the concentration measuring
device 6 (see Fig. 1).

[0150] In the concentration measurement, the biosensor 8 proj ecting from the housing 60 is introduced with a sample
liquid via the sample liquid inlet 80. According to the sequence shown in Fig. 9, the concentration measuring device 6

20 calculates the concentration of the specific components in the sample liquid (see Rg. 1).

[0151] In this embodiment, just attaching the sensor cartridge 7 to the concentration measuring device 6 enables
the determination of the calibration curve suitable for the sensitivity of the biosensor 8 in the sensor cartridge 7, while

judging whether or not the measurement standard of the biosensor 8 matches that of the concentration measuring
device 6. Therefore, the calibration curve determination can be performed without attaching the correction chip or

25 button operation. The user has no role in the determination of the calibration curve, which results in preventing failure

of the calibration curve determination due to user's carelessness.

Claims
30

1
.

A measurement instrument which is attached to a concentration measuring device for calculating a concentration

based on concentration calculation information and is capable of outputting the concentration calculation informa-

tion to the concentration measuring device, the measurement instrument comprising,

an attribute information output section for outputting attribute information relating to an attribute of the meas-
35 urement instrument as an electric physical quantity,

wherein the attribute information is provided based on at least one of conditions including a resistance of the

attribute information output section, a location of the attribute information output section, and a size of a region on
which the attribute information output section is formed.

40 2. The measurement instrument according to claim 1 , wherein the attribute information is utilized for enabling the

concentration measuring device to select a calibration curve suitable for the measurement instrument. .

3. The measurement instrument according to claim 2, wherein the attribute information is utilized for enabling the

concentration measuring device to select a calibration curve suitable for sensitivity of the measurement instrument.
45

4. The measurement instrument according to claim 1 , wherein the attribute information relates to a measurement
standard applied to the measurement instrument.

5. The measurement instrument according to claim 1 , wherein the attribute information output section comprises a
50 plurality of individual information output sections for outputting individual information as electric physical quantity.

6. The measurement instrument according to claim 1 , further comprising a substrate at least having an end portion

inserted into the concentration measuring device for concentration measurement,
wherein the attribute information output section comprises a strip formed in the end portion and having a

55 width of no greater than 2 mm.

7. The measurement instrument according to claim 1 , further comprising: a substrate having an end portion inserted

into the concentration measuring device for concentration measurement; and a calculation information output sec-

15
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tion formed on the end portion for outputting the concentration calculation information;

wherein the attribute information output section is provided on the end portion and between the calculation

information output section and a leading edge of the substrate that is inserted into the concentration measuring

device.

5

8. The measurement instrument according to claim 1, wherein the attribute information output section comprises:

first and second portions brought into contact with terminals of the concentration measuring device; and one or a

plurality of connection-breakable parts connecting the first and second portions, and

wherein the attribute information is provided in the attribute information output section by selectively breaking

10 or leaving intact the one or the plurality of connection-breakable parts.

9. The measurement instrument according to claim 1 , wherein the attribute information correlates with a resistance

of the attribute information output section,

the measurement instrument further comprising a correction information output section for outputting cor-

15 rection information correlating with a discrepancy between an actual resistance of the attribute information output

section and a resistance preset for the attribute information output section.

10. The measurement instrument according to claim 1 , wherein the attribute information output section is arranged to

output identification information for informing the concentration measuring device that the measurement instrument

20 is arranged to output the concentration calculation information.

1 1 . A method of making a measurement instrument, the method comprising the step of making an attribute information

output section arranged to output attribute information relating to an attribute of the measurement instalment,

wherein the step comprises: a first operation for forming first and second elements that are brought into

25 contact with terminals of a concentration measuring device when the measurement instrument is attached to the

concentration measuring device, the first operation also for forming one or plurality of connection-breakable parts

connecting the first and second elements; and a second operation for disconnecting a connection-breakable part

selected from the one or the plurality of connection-breakable parts in accordance with information outputted from

the attribute information output section.

30

12. A measurement instrument attached to a concentration measuring device that performs concentration calculation

based on concentration calculation information, the instrument being arranged to output the concentration calcu-

lation information to the concentration measuring device,

wherein the measurement instrument comprises a measurement standard information output section ar-

35 ranged to output measurement standard information regarding a measurement standard applied to the measure-

ment instrument.

13. A set comprising a measurement instrument and a measurement auxiliary instrument,

wherein the measurement instrument is attached to a concentration measuring device that performs con-

*o centration calculation based on concentration calculation information , the measurement instrument being arranged

to output the concentration calculation information to the concentration measuring device,

wherein the measurement auxiliary instrument is attached to the concentration measuring device and in-

cludes a measurement standard information output section arranged to output measurement standard information

relating to a measurement standard applied to the measurement instrument.

45

14. The set of the measurement instrument and the measurement auxiliary instrument according to claim 1 3, wherein

the measurement standard information is provided based on at least one of conditions including a resistance of

the measurement standard information output section, a location of the measurement standard information output

section, and a size of a region on which the measurement standard information output section is formed.

50

15. A concentration measuring device used with a measurement instrument attached thereto, the measurement in-

strument comprising an attribute information output section for outputting attribute information relating to an at-

tribute of the measurement instrument, the attribute information being provided based on at least one of conditions

including a resistance of the attribute information output section, a location of the attribute information output sec-

55 tion, and a size of a region on which the attribute information output section is formed, the concentration measuring

device comprising:

a recognizer for detecting the attribute information, and

16
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wherein a concentration calculation-related operation is performed based on the attribution information de-
tected by the recognizer.

16. The concentration measuring device according to claim 15, wherein the attribute information output section is

5 arranged to output calibration curve selection information, as the attribution information, for selecting a calibration

curve suitable for the measurement instrument, the concentration measuring device further comprising:

a storage unit storing information regarding a plurality of calibration curves; and
a calibration curve selection unit selecting a specific calibration curve suitable for the measurement instrument

10 from the plurality of calibration curves.

17. The concentration measuring device according to claim 15, wherein the attribute information output section is

arranged to output measurement standard information, as the attribution information, regarding a measurement
standard applied to the measurement instrument,

15 the concentration measuring device further comprising a judging unit determining whether it is possible or

not to perform concentration measurement with the measurement instrument based on the attribute information.

18. The concentration measuring device according to claim 15, wherein the recognizer comprises a plurality of termi-

nals brought into contact with the attribute information output section, the recognizer being arranged to detect the
20 attribute information when constant voltage or constant current is applied to the attribute information output section

via the terminals.

A sensor cartridge comprising a plurality of measurement instruments arranged to output concentration measure-
ment information correlating with a concentration of a specific component in a sample liquid, the sensor cartridge

being attached to a concentration measuring device which calculates a concentration of the specific component
based on the concentration calculation information supplied from the measurement instrument,

the sensor cartridge also comprising an attribute information output section arranged to output an attribute

information relating to an attribute of the plurality of measurement instrument.

30 20. The sensor cartridge according to claim 1 9, wherein the attribute information is provided based on at least one of

conditions including a resistance of the attribution information output section, a location of the attribute information

output section, and a size of a region on which the attribute information output section is formed.

21
.
The sensor cartridge according to claim 1 9, wherein the attribute information is utilized for enabling the concen-

ts tration measuring device to select a calibration curve suitable for the measurement instruments.

22. The sensor cartridge according to daim 1 9, wherein the attribute information relates to a measurement standard

applied to the measurement instruments.

^o 23. Aconcentrationmeasuring deviceusedwith a sensor cartridge that accommodates a plurality of measurement in-

struments,.the measuring device performing concentration calculation based on concentration measurement in-

formation outputted from a measurement instrument taken from the sensor cartridge, the sensor cartridge com-
prising an attribute information output section for outputting attribute information relating to an attribute of the

measurement instruments,

the measuring device comprising a recognizer for detecting the attribute information,

wherein a concentration calculation-related specific operation is performed based on the attribute information

detected by the recognizer.

The concentration measuring device according to claim 23, wherein the attribute information of the measurement
instrument is based on at least one of conditions including a resistance of the attribute information output section,

a location of the attribute information output section, and a size of a region on which the attribute information output

section is formed.

25. The concentration measuring device according to claim 23, wherein the attribute information is used to select a
calibration curve suitable for the measurement instruments,

the measuring device further comprising:

a storage unit storing information relating to a plurality of caJibration curves; and

17
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a calibration curve selection unit selecting a specific calibration curve suitable for the measurement instrument

from the plurality of calibration curves.

26. The concentration measuring device according to claim 23, further comprising: a cartridge mount for mounting the

sensor cartridge; and a plurality of terminals brought into contact with the attribute information output section;

wherein the terminals come into contact with the attribute information output section when the sensor car-

tridge is being mounted or after the sensor cartridge has been mounted.

w
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